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PROBLEM TO BE SOLVED: To produce a coated molded article having uniform 
appearance quality. 

SOLUTION: In an in-mold coat molding method, (1) the injection of a coating agent is 
performed after the elapse of a time sufficient to solidify the surface of a thermoplastic 
resin molded product to a degree capable of withstanding the injection pressure and 
flowing pressure of the coating agent and (2) the injection time of the coating agent is set 
to 0.10-0.99 11 when the gelling time of the coating agent at the inner surface temp, of a 
mold is set to t1 and (3) the time from the start of the injection of the coating agent to the 
completion of next mold claming is set to 0.20-1 .10 11 when the gelling time of the coating 
agent at the inner surface temp, of a mold is set to t1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the covering shaping approach in metal mold (IMC 
may be called hereafter) which fabricates thermoplastics mold goods within a die and covers the front 
face of the obtained thermoplastics mold goods by pouring in coating within the die. 
[0002] 

[Description of the Prior Art] The covering shaping approach in metal mold is used for the purpose of 
upgrading on the front face of mold goods, and compaction of a painting process, and is widely used for 
the shell plate, exterior parts, etc. in the high automobile of whenever [ especially to an appearance and 
quality / demand ]. 

[0003] As such a covering shaping approach in metal mold, it is indicated in a USP No. 4,076,788 
official report, a USP No. 4,081,578 official report, a USP No. 4,331,735 official report, a USP No. 
4,366,109 official report, a USP No. 4,668,460 official report, JP,5-301251,A, JP,5-318527,A, JP,8- 
1 42 1 1 9,A, etc., for example. 

[0004] the mold clamp pressure and coating transfer pressure at the time of pouring in coating between 
the internal surface of a die, and the obtained mold-goods front face after fabricating a synthetic-resin 
molding material within a die by the approach indicated by these patents official report, and metal mold 
- as for the convention of alienation, attention is hardly paid for a convention of the re-mold clamp 
completion stage after the coating impregnation time amoimt and coating impregnation of a certain 
thing. 

[0005] By the way, thermosetting coating in covering shaping in metal mold starts a hardening reaction 
the moment of being poured in into a mold, with the heat on the front face of metal mold, and the heat of 
a synthetic-resin molding material, and the rate of the hardening reaction is changed according to 
conditions, such as whenever [ temperature metallurgy mold temperature / of the class of coating, and a 
synthetic-resin molding material ]. 
[0006] 

[Problem(s) to be Solved by the Invention] For this reason, if coating impregnation time amoimt is short, 
the pigment in coating will dissociate or a weld line will occur. Conversely, if coating impregnation time 
amount is long, a fluidity falls with advance of the hardening reaction of coating, it will not be covered 
to the end of mold goods, or Siwa and a crack will occur in a paint film. Or if a re-mold clamp 
completion stage is late, a fluidity falls by gelation accompanying advance of a hardening reaction, it 
will not be covered to the end of mold goods, or coating will require a re-mold clamp pressure during 
gelation advance at coating, and Siwa and a crack will produce it in a hardening paint film. On the other 
hand, if a re-mold clamp completion stage is too early, the pigment in coating dissociates, or a weld line 
will occur and xmiform appearance quality will not be acquired. Moreover, in existing mold goods, such 
as a rib and a boss, if a re-mold clamp pressure is not proper, it will be easy to generate faults, such as 
HIKE and a hump. 

[0007] especially, in IMC of thermoplastics, by IMC of tiiermoplastics, and IMC of thermosetting resin. 
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a setup of the process condition which makes good the appearance and adhesion reinforcement of a paint 
film is markedly alike, and difficult fi"om the reasons of that die-temperature conditions are different, the 
hardening property hardened at low temperature rather than coating for thermosetting resin to coating 
used for IMC of thermoplastics being searched for rather than IMC of thermosetting resin. 
[0008] Moreover, the point that the conventional injection molding machine aims only at shaping of 
resin, do not become the design on condition of performing IMC, and the design which carries out 
position control of the control metallurgy mold of the mold locking force of metal mold to a precision 
and a high response is not made is also one reason for making IMC of thermoplastics difficult. That is, 
when the location of metal mold and mold locking force were not controlled by high response, it was 
very difficult for a part of coating which could not fiiUy extend coating in the metal mold cavity after 
coating impregnation, or was poured in to carry out beginning hardening partially etc., and to obtain a 
uniform paint fikn. It was difficult for tiie control action of the conventional clamping pressure 
metallurgy mold location to control the hardening conditions of coating in the limitation using a late 
injection molding machine firom these things, and the productivity of a thing was not necessarily good. 
[0009] Then, this invention makes it the technical problem to offer the covering shaping approach in 
metal mold that the mold goods with which prevention and high quality were covered in generating of 
Siwa, a crack, color nonuniformity, and a weld line in the hardening paint film are securable, in case 
coating is coated for thermoplastics mold goods on the surface of mold goods within the die after 
shaping within a die. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it sets to 
invention of the 1st of this invention. Open the metal mold concerned at predetermined spacing after 
fabricating thermoplastics mold goods within metal mold, and between the front face of the obtained 
thermoplastics mold goods, and the cavity front face of the metal mold concerned Coating of the 
specified quantity is poured in with a coating impregnation machine. Again metal mold after the 
completion of impregnation of the coating concerned A mold clamp meal, In the covering shaping 
approach in metal mold which consists of really which was made to harden the coating concemed within 
the metal mold concemed, and the paint film stuck to the front face of the thermoplastics mold goods 
concemed manufacturing a Plastic solid (1) Impregnation of said coating is performed after the passage 
of time solidified to extent to which the front face of said thermoplastics mold goods can bear the 
transfer pressure and the fluid pressure of said coating, (2) When the gelation time [ in / for the 
impregnation time amount of said coating / the internal-surface temperature of said metal mold of said 
coating ] is set to tl, O.lOt l-0.99t should become within the limits of 1, (3) - when the gelation time in 
the internal-surface temperature of said metal mold of said coating is set to tl, time amount to 
completion (A point of drawing 3 ) of eye a mold clamp is again made into 0.20t thing for which 1-l.lOt 
is made into within the limits of 1 from said coating impregnation initiation. [ and ] 
[001 1] Moreover, in the 2nd invention which makes 1st invention a subject, when said thermoplastics 
became below heat deflection temperature in the non-crystalline polymer, and it became below 
crystallization temperature, it was made to perform impregnation of said coating by crystalline polymer. 
[0012] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained at a detail. 
[0013] In this invention within a die Namely, after fabricating thermoplastics mold goods, Coating is 
poured in into the die. Again metal mold after the completion of impregnation of coating A mold clamp 
meal. In case homogeneity is made to extend and harden coating within the die, coating is covered on 
the front face of thermoplastics mold goods by setting up the impregnation time amount of proper 
coating and re-mold clamp completion time amount according to the gelation time of coating so that it 
may become the paint fihn of uniform appearance quality. 

[0014] (Impregnation initiation stage of coating) Altiiough the impregnation initiation stage of coating 
can be suitably chosen according to the class and process condition of a molding material, it is desirable 
to perform impregnation of said coating after the passage of time solidified to extent to which the front 
face of mold goods can bear the transfer pressure of coating, and a fluid pressure. In addition, the time of 
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the front face of mold goods solidifying to extent which can bear the transfer pressure of coating and a 
fluid pressure is a time of thermoplastics becoming below heat deflection temperature in a non- 
crystalline polymer, and is a time of becoming below crystallization temperature in crystalline polymer. 
Since change of the skin temperature of the mold goods at the time of shaping serves as a time function 
peculiar to each shaping, time amount imtil it becomes below heat deflection temperature or below 
crystallization temperature is beforehand checked for every shaping style, and it is simple to consider as 
the control which determines the impregnation initiation stage of coating by time amount. As shown as 
one example by the example mentioned later, the cooldown delay of thermoplastics mold goods can 
pour in coating after 20-second progress. 

[0015] (Coating impregnation time amount) the time amount taken to pour in coating between the 
internal surface of a die, and the front face of the obtained mold goods again - 0.10tl-0.99tl - 0.2t 1- 
0.8t is preferably made mto within the limits of 1. In addition, if coating impregnation time amount is 
shorter than said range, pigment separation and generating of a weld line become remarkable, and it is 
not desirable on appearance quality. On the other hand, it becomes [ do not cover to the end of mold 
goods or ] easy to produce Siwa and a crack in a hardening paint film with advance of the hardening 
reaction of coating, and is not desirable if coating impregnation time amoimt is longer than said range. 
Here, "tl" is the gelation time of coating in the internal-surface temperature of the die in the side which 
covers coating on a mold-goods front face. The gelation time is defined as time amoxmt which that 
coating stops flowing takes, and measures the gelation time in ICAM-1000 DIEREKUTORO meter 
(Micromet Instruments, product made from Inc.). 

[0016] (Re-mold clamp completion time amount) time amount after carrying out impregnation initiation 
of the coating into a cavity until it completes actuation of eye a re-mold clamp (A point of drawing 3 ) ~ 
0.20tl-1.10tl - 0.50t 1-l.OOt is preferably made into within the limits of 1. If time amount until it 
completes eye a re-mold clamp is earlier than said range, it will be easy to produce pigment separation 
of coating. Moreover, when a scale-like pigment like an aluminum flake is used, generating of a weld 
line becomes remarkable and it is not desirable on appearance quality. On the other hand, it becomes [ it 
is not covered to the end of mold goods, or ] easy to produce Siwa and a crack in a hardening paint film 
with advance of the hardening reaction of coating, and is not desirable if re-mold clamp completion time 
amount is later than said range, tl is the same as that of the above here. In addition, it is suitable for time 
amount until it starts [ mold clamp ] again after the completion of coating impregnation to O.OOt make 1- 
0.50t into within the limits of 1. 

[0017] (Thermoplastics) In addition as thermoplastics used in this invention, thermoplastics, such as 
polyethylene, polypropylene, acrylonitrile-butadiene-styrene copolymer, a polycarbonate, a polyamide, 
polyethylene terephthalate, polybutylene terephthalate, and denaturation polyphenylene ether, or these 
alloy material, and the thing that blended the filler of the shape of fibrous or a scale with these further 
are mentioned. 

[0018] (Coating) Coating used in this invention is mentioned again as what has typical coating which 
could use various well-known coating for covering in a mold from the former, for example, was 
indicated by JP,54-36369,A, JP,54-139962,A, JP,55-65511,A, JP,57-140,A, JP,60-212467,A, JP,60- 
221437,A, JP,1-229605,A, JP,5-70712,A, JP,5-148375,A, JP,6-107750,A, JP,8-1 13761,A, etc. 
[0019] The urethane acrylate oligomer which has at least two or more acrylate (meta) radicals in a 
suitable thing especially, Oligomer or its resin, such as epoxy acrylate oligomer, Or 20 - 70 % of the 
weight of unsaturated polyester resins, methyl (meta) acrylate, Ethyl (meta) acrylate, propyl (meta) 
acrylate, butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, an acrylic acid (meta), vinyl acetate, It is 
coating which consists of a vehicle component, a pigment, a polymerization initiator, etc. which consist 
of 80 - 30 % of the weight of ethylene nature partial saturation monomers of tripropylene glycol 
diacrylate, styrene, etc. which can be copolymerized. Moreover, 2 liquid type coating which mixes base 
resin/curing agent is also applicable just before the impregnation in a mold of an epoxy resin / 
polyamine hardening system, a polyol resin / poly isocyanate hardening system, etc., etc. 
[0020] (Die-temperature conditions) On the other hand, it is a base that the die-temperature conditions 
applied in operation of the covering shaping approach in metal mold of this invention are suitably 
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chosen according to the class and mold goods of a molding material and coating which are used in 
consideration of the surface solidification time amount of the mold goods explained below and the 
setting time of coating. As mentioned above, it is the indispensable condition of coating impregnation 
that the front face of mold goods is solidified by the transfer pressure of coating and extent to which 
flow resistance can be borne, and when a die temperature is too high, there is a problem that the time 
amount taken for the front face of mold goods to solidify becomes long, and a molding cycle becomes 
long. On the other hand, when a die temperature is too low, there is a problem that the setting time of 
poured-in coating becomes long, or hardening becomes imperfect. As for the die temperature from 
which the balance of the surface solidification time amount of mold goods and the setting time of 
coating becomes suitable, it is conmion to become in the temperature requirement according to the class 
of each molding material as a result, and, as for the die-temperature conditions over various molding 
materials, it is desirable to choose from tiie inside of the metal mold temperature requirement shown in 
the following table 1 . 
[0021] 
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[0022] Hereafter, the example of this invention is explained to a detail based on a drawing. It is a flow 
chart in the case of performing shaping shown in examples 1 and 2 using the covering shaping 
equipment in metal mold which each of drawing 1 - drawing 3 requires for the example of this 
invention, and shows drawing 1 in the whole covering shaping equipment block diagram in metal mold, 
and shows drawing 2 to drawing 1 . Drawing 3 is drawing showing the sequence of the mold clamp 
mold aperture in the case of performing shaping shown in examples 1 and 2 using the covering shaping 
equipment in metal mold shown in drawing 1 . 

[0023] As shown in drawing 1 , the covering shaping equipment 100 in metal mold in this invention 
consists of mold clamp equipment 10, injection equipment 20, a control unit 30, and metal mold 
equipment 50, when a general-purpose toggle type injection molding machine is used for and divided 
roughly. 

[0024] Mold clamp equipment 10 consists of the movable head 12 which is equipped with the stationary 
platen 1 1 and the movable head 12 fiimished with metal mold equipment 50, and is guided at a tie rod 
14, and is **(ed) by the mold clamp cylinder 13 approximately countering stationary platen 1 1, and 
moving so that metal mold equipment 50 may be opened and closed. 

[0025] Along with the inner skin of the cyUnder-like barrel 22, a rotation drive is carried out by the oil 
pressure monitor 23, and the screw 21 which has the spiral-like flight section is arranged free [ order 
** ] by injection equipment 20. The resin pellet which was supplied in the hopper 25 with rotation of a 
screw 21 and which is a synthetic-resin molding material is sent ahead of a screw 21, and a resin pellet 
fuses it by receiving the kneading operation by screw rotation while it receives heating at the heater 
(illustration abbreviation) attached in the peripheral face of a barrel 22 in the meantime. 
[0026] When the amount to which the amount of the melting resin sent ahead of the screw 21 was set 
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beforehand is reached, while stopping the rotation drive of a hydraulic motor 23, the melting resin stored 
ahead [ screw 21 ] is injected into the metal mold cavity 53 of metal mold equipment 50 via a nozzle 26 
by driving the injection cylinder 24 and advancing a screw 21. 

[0027] Metal mold equipment 50 is equipped with the fixed metal mold 51 attached in said stationary 
platen 1 1, and the movable die 52 attached in said movable head 12, and the temperature sensor 54 
which detects the skin temperature of the coating impregnation machine 55 which pours in coating into 
the metal mold cavity 53, and metal mold cavity 53 inferior-conjunction Naruki fat mold goods is 
arranged by the movable die 52. 

[0028] Next, the configuration of a control unit 30 is described. Although the control unit 30 is equipped 
with the shaping device control section 31 which actuation of mold clamp equipment 10 and actuation 
of injection equipment 20 are interlocked, and sximmarizes and controls the whole system of a control 
unit 30, and the injection control section 38 which controls actuation of injection equipment 20 as shown 
in drawin g 1 , both [ these ] the control sections 3 1 and 38 have the same control fiinction as the control 
section in the usual injection molding machine. It has the impregnation mechanism section 35 which, on 
the other hand, controls actuation of the coating impregnation machine 55 in response to a process 
condition data signal fi-om the mold clamp conditioning section 32 as a control section which has the 
control function of covering shaping equipment 100 in metal mold proper, and the mold clamp control 
section 33 which similarly controls actuation of mold clamp equipment 10 in response to a process 
condition data signal fi-om the mold clamp conditioning section 32. 

[0029] Each process condition of the injection rate of the closing motion rate of mold clamp equipment 
10, timing of operation, mold opening volume, the mold clamp force, and the coating impregnation 
machine 55, grouting velocity, impregnation timing, and transfer pressure is set to said mold clamp 
conditioning section 32. From said mold clamp conditioning section 32, a process condition data signal 
is sent to said impregnation mechanism section 35 at said mold clamp control section 33 about the 
process condition concerning delivery, the closing motion rate of mold clamp equipment 10, timing of 
operation, mold opening volume, and the mold clamp force in process condition data about the process 
condition about the injection rate, the grouting velocity, impregnation timing, and transfer pressure of 
the coating impregnation machine 55. 

[0030] Next, the covering shaping equipment 100 in metal mold which has the control unit 30 
constituted as mentioned above explains an example of the activity at the time of performing covering 
shaping in metal mold. 

[0031] Carrying out feedback control with the control signal and the servo valve 15 for [ mold clamp ] 
which are sent from the mold clamp control section 33, a movable die 12 is advanced from the limit 
position of a mold aperture in the mold clamp cylinder 13, and the fixed metal mold 1 1 is made to touch 
according to the mold closing rate pattern set as the mold clamp conditioning section 32. Carrying out 
feedback control with the control signal and the servo valve 15 for [ mold clamp ] which are 
succeedingly sent from the mold clamp control section 33, according to the mold clamp force pattem set 
as the mold clamp conditioning section 32, a movable die 12 is further advanced in the mold clamp 
cylinder 13, a tie rod 14 is lengthened, and the predetermined mold clamp force is made to act on metal 
mold equipment 50. In the predetermined timing of operation under such mold clamp equipment 10 
actuation, if a screw 21 is advanced in the injection cylinder 24, controlling the opening of the servo 
valve 27 for injection by the control signal sent from the injection control section 38, the melting resin 
currently stored ahead of the screw 21 will be injected in the metal mold cavity 53 via a nozzle 26, and 
synthetic-resin mold goods will be fabricated. In addition, a mutual timing signal of operation is 
delivered and received by the shaping device control section 3 1 so that mold clamp equipment 10 
actuation and injection equipment 20 may interlock. 

[0032] Next, carrying out feedback control with the control signal and the servo valve 15 for [ mold 
clamp ] which a movable die 12 is retreated in the mold clamp cylinder 13, and are sent from the mold 
clamp control section 33 After giving the mold opening volume set as the mold clamp conditioning 
section 32 and preparing a clearance between the front face of synthetic-resin mold goods, and the 53rd 
page of a metal mold cavity, According to the injection rate of the coating impregnation machine 55 set 
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as the mold clamp conditioning section 32, grouting velocity, impregnation timing, and transfer 
pressxire, the coating impregnation machine 55 is driven wifli the control signal sent from the 
impregnation mechanism section 35, and coating is poured in into the metal mold cavity 53. 
[0033] Then, the completion signal of impregnation sent from the impregnation mechanism section 35 is 
received, carrying out feedback control with the control signal and the servo valve 15 for [ mold clamp ] 
which are sent from the mold clamp control section 33, a movable die 12 is again advanced in the mold 
clamp cylinder 13, and the mold clamp timing, mold opening volume pattern, and mold clamp force 
time amount pattern which were set as the mold clamp conditioning section 32 are performed. While 
making coating poured in by carrying out like this die and cross to all the front faces of synthetic-resin' 
mold goods, the process condition optimal for the appearance quality of a paint film is given. 
[0034] After it, carrying out feedback control with the control signal and the servo valve 15 for [ mold 
clamp ] which are sent from the mold clamp control section 33, according to the timing of operation and 
the mold aperture rate pattem which were set as the mold clamp conditioning section 32, a movable die 
12 is retreated to the limit position of a mold aperture in the mold clamp cylinder 13, mold goods are 
really [ covering ] picked out from metal mold equipment 50, and shaping SAKUIRU is completed. 
Although the injection molding machine of the toggle scheme bundle which made the oil hydraulic 
cylinder the mold clamp force generation soxirce was used in this example, the injection molding 
machine of the toggle scheme bundle which generates the mold clamp force using a servo motor and a 
ball screw instead of an oil hydraulic cylinder may be used. 
[0035] 

[Example] Although an example is given and this invention is fiirther explained to a detail, this 
invention does not limit the range at all according to these examples. 

[0036] Injection molding of the heat-resistant ABS plastics (trade name by the Ube sycon company 
"Cycolac MX40") was carried out having used the metal mold of [example 1] 300nmi long, the side of 
2 1 0mm, a depth of 50nim, and the SHIEA edge structure where a thickness 3mm box-like product is 
obtained, and having applied the mold clamp force of 19600MPa(s) (200t) first. The resin temperature at 
this time was 250 degrees C, and the die temperature was 90 degrees C. The cooldown delay of this 
resin shaping was taken for 20 seconds. At this time, resin mold-goods skin temperature was about 100 
degrees C. Then, metal mold was opened 1 .5mm and 12 cc of 90-degree C coating A for gelation-time 7 
seconds of a publication was poured into Table 2 imder 1 1 .8MPa(s) (120 kg£^cm2). The time amount 
which impregnation of coating took was 2.5 seconds. Eye an after [ of the completion of coating 
impregnation / 0.1 seconds ] re-mold clamp was started, and over 1 second, to 1960MPa(s) (20t), a mold 
clamp meal and after holding for 120 seconds, metal mold was opened, and mold goods were taken out. 
The hardened paint film with a thickness of about 100 micrometers was formed in the whole surface at 
mold goods, and they were uniform covering mold goods without color nonimiformity, Siwa, a crack, 
etc. 

[0037] Injection molding of the polyamide resin (trade name by Ube Industries, Ltd. "UBE nylon 
PA1013B") was carried out having used the metal mold used in the [example 2] example 1, and having 
applied tiie mold clamp force of 29400MPa(s) (300t) first like tiie example 1. The resin temperature at 
this time was 250 degrees C, and the die temperature was 120 degrees C. The cooldown delay of tiiis 
resin shaping was taken for 20 seconds. At this time, resin mold-goods skin temperature was about 140 
degrees C. Then, metal mold was opened 1.5mm and 12 cc of coating B for gelation-time 8 seconds 
given in Table 2 at the time of 120 degrees C was poured in under 10.8MPa(s) (1 10 kgf7cm2). The time 
amount which impregnation of coating took was 2 seconds. Eye an after [ of the completion of coating 
impregnation / 3 seconds ] re-mold clamp was started, and over about 3 seconds, to 1960MPa(s) (20t), a 
mold clamp meal and after holding for 120 seconds, metal mold was opened, and mold goods were 
taken out. The hardened paint film with a titickness of about 100 micrometers was formed in the whole 
surface at mold goods, and they were uniform covering mold goods without the weld of an aluminum 
pigment, orientation nonuniformity, Siwa, and a crack. 

[0038] Time amount from re-mold clamp initiation to completion was made into 5.5 seconds after the 
completion of coating impregnation using the same metal mold as the [example 1 of comparison] 
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example 1, shaping resin, and coating. It earned out on the same conditions as an example 1 except it. In 
the obtained covering mold goods, the color nonimiformity of the shape of Siwa and ******** occurred 
in accordance with the flow of coating, and imiform covering mold goods were not obtained. 
[0039] Time amount which impregnation of coating took was made into 0.5 seconds using the same 
metal mold as the [example 2 of comparison] example 2, shaping resin, and coating. It carried out on the 
same conditions as an example 2 except it. In the obtained covering mold goods, the weld line and color 
nonuniformity by combination of an aluminum pigment occurred, and uniform covering mold goods 
were not obtained. 
[0040] 
[Table 2] 
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[0041] 

[Effect of the Invention] Since the covering shaping approach in a mold of this invention performs 
coating impregnation time amount and time amount from coating impregnation initiation to re-mold 
clamp completion under conditions predetermined [ according to the gelation time of coating ], it can 
manufacture the covering mold goods of the uniform appearance quality which does not have pigment 
separation, a weld line, Siwa, a crack, etc. in a hardening paint film. 
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(nn^WS&i>zii\'fh^Mm^'kti t Ifz^iz. 
0. lOti— 0. 9 9ti(r)Sm\Hb^^hloliZ-tlZ 

SmS>it)(r^ltX'(7)mm^:0. 2 0ti~l. lot, 

m^^a^mmTii.msm&anzKc'^iimmz. t 

[00011 

i^hh) \.zmth, 

[0002] 

9. m>,zmMfm><zm-hwsi.m%^^ummzi5 

[00 03] icoJ;3^r^art«Sfiyg:^i:LT{±. 
mtU. USP4, 076, 788-f-^?S. USP4. 
081. 578-t^fg. USP4. 33 1. 735-ti^ 
USP4. 366. 109#4;^«. USP4. 66 
8, 4 6 0^^f8. mm-5-3 0l25\^{km. It 
l3T5-3185 2 7#i^^. !|tgaT8-1421 19 

^'jmmiizii\yt:m^^tix\^h, 
[0004] :.ixt>^WJm^zim-^ixx\^h-mx' 
ti, mm>^x"^^mmmMmm^k, ^i^(r>\>^ 



[000 5] ki^r. :^rtfea^i=*5fti.gSSMI: 
ttfe^a, mHz^x^fitzmm'h±m^m(nm. 

[0006] 

[^HB*-'Mg^LJ:ak-rspJi] cio^ft, sasiiaA 
k, ^s?i^pJi^®^bra£OJt^TW*v^5^143!>s^sTL•c, 

^&<r>^.^t.X'WS.^ti*£*^'>fz^^ ^fc>'V^^' 

*>'gv ^ k . ^^{iS-ftRJEioaff icff 0 yiUUz i 0 
cSBtt*^'(STL. m&<7y^tX'im^ti^j:ti''yfz 

-JitO-fl". tfz. ^sXm(7)hhmBaaX'ii. w 

mni^S.tSipMIEX'^j:\^t . tirJ^Ayrki^ofc^^ 

[0007] Sft^ttlSlii<0 1 MC{Cl3V>Tf4. 

finrMttfflflB^O I MC kSi^-ftlt^Bi^T) I MC kX'fi^ 

M?ag^fefr*^"fflS-r-& k . &i^i!:"5r^tt^iii<7) i mc 
izm^^htiimmiziifmimmmff^mmmii *) t 

^mwi^*K mmmmm i mc i o t isstcaii 

JSrtcOk^roTV^I). 

[ 0 0 0 8 ] iit . ts!*OStaiB!tm{i;fflB§<7)fiS5go;^^ 
SraWkUTfeO. IMCSr^f-5.IkSrBuSkUciSit 

Mtt^BlO I MC$-aK>5rt>iOk-ri)-':>'^SAk=3ro 

m<^)-^f}^mmzmit^i(kist>hmtx. j^-^mus: 

#I.C:k**ffiJ6TaS|-C*)o;t. Zlxt,<^Zti)^^. ^ 
it. 

[0009] -^cT\ ^wm. ^yim&m^^^sLi 
mmp^T^umiz. ^<7)mm^x'^ffa<r)mmi,zm 
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[00 10] 

-f^ffik^oiac. ffissnaxatJ: om^ioass'Jir 
H^b-rs^o^mtff^cifc. ( 2 ) Hirassafl<o 

l.^';Hb^2rt,i:Lf^:^t. 0. 10ti~0. 9 
9ti<0®Hi*iJ:^rSj:^t-ri>c:k, feit^ (3) 1? 

1 0 1 , cogfflrt k 1 1. k k fc V . 

[00 1 n ^/c, f^i<D^m±itf^tti^2cr,m'n 

m^Bimm^ii^^i^maTiz^j^^timAiz^o x o 

[00 12] 

m^zmmh. 

[0013] -r^t)*>, *%aBlCfcV^T{±> ^JgMrt(= 

xmsimm^m&&tm^. ^(r>mmmzmB?i 

iakHSi86J6^7i^riS^-rs::ktJ:0, 

[0014] (ffi5gsiioaAi84&i^^) mm(o&.xm 

immii. ^mmA<^^'^mB4kmzmtxm.mtR 

mzm<t-ti^Atii. mmmsimmmm-it 

m3B^JS^Xri>z^j:'}tz^.^Th'0 . ^fBtt^HT'tiife 
^BimB^Xfl>z^j:'>f-i^AX'hh. '^^cr>mBS>irm 
m^<^^iUi^^l>zm^^j:^mm^t^j:h<r)X\ 

x'hi, -^<mtbx. tmti>m&mx'7P^tiix 



o<,z. ^«im^si&msi^i^si^fstfi2o^'^mz 
[0015] (MssqaAi^H) ttz. wmm^^jm 

<7)p<immt'^(itLt:^B&<r>mmk<7i!Si,zr^'rh<r>i,z 
^■thmtSWiO. 10ti~0. 99ti. jff*L<{i 
0. 2ti~0. 8tiC7)IEHl*lk-rs. ^fc. aSSiJiM 

Kmmmw^x o t ^ k , ffif4^^^'>x;u h 5 

>fycol64*>^k^0. ?l-Sp°p®±iifiL<=5:v^. - 
?S'fl:RlCoafftcff v^fi£J^n°p^05t^Sffi*X'teS IKci^-^fz 

muj:<^j:itx'i,zm-rmmi: Lx^m^tLhi,(DX' 

h*). CAM-l OOOr-fXU'^bn 

^— ^— ( M i c r o m e t Instrument 
s. Inc.m) l,ZX^Uzi><7)X'hl. 

[0016] (wa^i^Ti^ ) mmii^^^T a 

n^m^msLxtpi^Mwm>sh>(r)m'^'^'^T m3<r>A 

M.) -fhtX-mUi. 0. 20ti~l. 10t,.» 
^L<JiO. 50ti~l. OOtiOffiHrtii-ri). S 

)Cc7)3tW;:#v^fi«Bp°p<7)*S^-r'Sa$ix'Sr*^-5^ 0 , 

^L<*rv^. c:iTti{4tifiBkIS|«TfcS. 'Srfc, « 

0. 0 0ti~0. SOtiOliHrtkf ■S)<^*5*fa'C'$> 
I.. 

[0017] (^^^ttffili) ^SriJ, *%BBtcfcV^Tffi 
ffl§iil.^.^MttfflI§k tTJi, *:'jx^py, Jlfjr 
ofuy. r:J'l»o::ibU;P-7':?->'xy-j:?.-?-^yit 

U 7 yx-T^l'^S: k'cTJl^^Mtt^iiiS, S v ^{idft 

[0 0 181 {wm\) ttz. ^%mzii\^xmi^ix 
mx'% . mt\f. mwm5A - 3 & 3 6 9^mi. mm 

K54-1 39962^^16, !^S^5 5-655 1 1 
^^kU. ItraraS 7-14 O-ti^fg, mwmb 0-21 
24 6 7^^18. #rai86 0-2 21437#4^«, ^ 
^Tl-2 2 96 0 5-t^f8, !^S¥5-7 07 12^ 
■mi. 1tS¥5 - 14 8 3 7 5^i^^. ^#^¥6 - 1 0 
7 7 5 O^^^g, # gH¥8 - 1 1 3 7 6 1 ^'^mm^ztl 



# • 
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[00191 niZim^j:i^(OlZli. i!'-^< 1 1 2m&± 

BI2 0~7 0aS%t^f-;l' (^^) T^"JU-b. X 
-b. fi-JV i;*^') Ti'^JU-y-. 2-x^;W^=Sf>' 

[0020] (^sa^fr ) *%Bgio^f^a 
fig ?g 



attJ^ 'J 7x:iV>'X-xJVWII& 



[0022] OT, llffitcao'V^T*%BBO»«S:if 

m.mi {t^mm3^m.<^±ii^^^^ n 2 ^ 
II 1 {c^-r^srtiSSfiy^asrfflv^-cuMW 1 . 2 tc 

[ 0 0 2 3 ] 0 1 IcS^t J: 3 (i, 2|s:^Bj{ci5ftl.^Srt 

s^a2 0 i: , vmm.3 0 fc . ^^m. 5 0 1 -citBg^ 

[0 0 24] SSSi^SSlOtJ. ^USSO^IXOtf 
ttSS^l lisilf^ftiil 2 2:CB;tTi3 0, 9 Am 
•/HI 4t^i^$ixfioS^i6>''J y^'l 3tcJ; 0 frm 

fcT. ^^asoSr^BW&iacfll^SitTV^S. 

[0025] Itai^a2 0 tcJi, X-'nM 7;l'^^07 
hg8^*-f 1):^^' y a2 l*«nfii4^0A'WU2 2«7)rtJl 



[00211 

[^11 



60- 80'C 

8 o~i 1 ox: 

8 0*^1 0 0*0 

I 1 0-1 4013 

I I 0'^i40t: 
ioo^i3 0t: 

10 0-1 3 or 
1 0 o~i 3 ot; 



^^gs^ci^issi^•cv^l). 7.? iii2 icom^fcff-:* 

Sil'^l/ -y KiX^' U i 2 1 <Ofr:fr^jS'oil. ClOSt 
A'V/P 2 2 Oi'l-jgffllcK 0 Wt ^>*l-C V ^5 1 ( IIS^ 

[0026]7.^"Jjl21 <?)irJr-^'bil/v:^ili^Bi£0 
McO^i^iSSSiXJtSfc^LJt^^TlSE*-:? 2 3<0 

^tsmbi:W±-ti>tmz, si&i^vyr2 4mmt 

^a 5 0 co^^^ h T -f 5 3 rt'MtaSi- S J: o t:^:-5 

[0027] ^sias oicji. Mea^ 1 1 i,zm 
m^tim^^ms i tfrs^iftsi 2tc]R0f+tt*> 

iil.^fi!)^ffi5 2*^'fiii.^>flTfc'). ■5186^^5 2W± 
5 5l5J:l/^^^tT-( 5 3rt-&^^fil^J^fpi7)«ffl 
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[ 0 0 2 8 1 mmm.3 0(ommz':>\>^xmK 

h. 0U:^-rJ:3tc, $i]ffligg3 0lc{i. MSfJ^gB 
1 0Oi!if^fcltaiJIH2 0<7)i!)#5rai!l^-lt^JfflI^S3 
0 O v-Xr A^$r|giS tt »JiS-r S fi£J^aiiJffliai 3 

It. stajsiS2oc^i!)f^S'i&j(iiii-sstajsi«3iai3 8t 

tmtt^tlX^^hifi. wflA>MSiJ«ISB3 1, 3 8{ia^ 

f &i£A«sij»ai 3 5t.nt< smi^^^msi^^ 3 2 

Sr$iJ^-tl.SSgi^$iJffl)SE3 3 ti^UxJ^iiTV^I.. 
[0029] |tiiaSSga6^S^g|53 2 Ui, SMibm 
SI OOgg^jUg. ilif^:?>f Si'^. Sra«s MS?>^:>] 

^yy. mxE-)i(7)^fS.m^f^*^^^tih, mam 

[0030] mz. 0 izmfS.^tif zmm&ms 

[0031] ssti6®jffliSB3 3-i}^(^^-^timmm^ 
L^*^'A>. m.m^t^ik^U3 2izm^^tifzmmm 

SI 2 2:Sg^#col®fiLa*><i>liiJt$-ti-Tlilg^l 1 

tj'-yf-^-fri.. ^\%mtmMim\mi3 3i)^hm,^ix 
fzmm»i-^f-^^->^z'si'>x . mm^iyvyi^i 3\,zi. 

O^i)^ 1 2 5: $ MaS-frT ;J"f n •/ F 1 4 
(f \JS\^<^mm>fy^ r ^S^S 5 0 tc^^ffl . Z c7) 
i 3^^i6Jli: 1 Oiif^+OHlr^ODf^^'-^ S y^^tw 
iJV^T. M{fi©lffll^38*»*>^$fi5®JfflKi#lcJ:'9 
ltttJffl-9--^'>'N>y2 7co^^?:$lJffllL^*^*^>. ftftlii^ 
U>'^^2 4CJ:0;^^"Ja2 iSrBiiJl^-^Sts 
a 2 1 <0|ir*lC|f t i^-tLT V ^ l>?§lSt8ili(±y 2 62: 
LT^S^-v h'r -f 5 3 i*ittt!li$ixT-^«^Bg^ 

m.2otifm^hiioi,z, m^mMmu3i\>zi.'> 

xm.ff)m^9^ S y/fi^2:tSS-f S J: 3 K^:o-CV> 
[ 0 0 3 2 ] iXl::. S*SJ6v 'J ^-^^ 1 3 i 'J^IS^S 



1 22:^$-^. m&mmm 3i)^hm,^tihmi 

^^tWSi»>m^-if-f<>H'f 1 5 1= i 0 7 ^ - hVN'"/ ^' 
®Jffll L^:!&>' , SJSSi^^ft^gB 3 2 iciS^ ? fl^SIS 
ft^-^i.T-&fi^ffili§fig}ep°pOaffifc^S^^r tr-f 5 3 
ffit<7)^tCltia$:iSlt^f^. S^«)^fri5^a53 2tC|g 

mtihmmm^^zi. ^wmmjMs 5 i:miLxm. 

5iSiI$:^dE-^hT-f 5 3rttjiA-ri>. 
[0 033] ggv^T. aA«S$i]Wai3 5A»'i>^Sitl. 

aA^Tfi^s-stt. m.ummu33t-t^^^ixh 

i: '■K^^V^7' 1 5 0 7 - H^n* 

'7^SiIffllL=5:36«^>. mn»>l'^)yyi 3t=J:0^t!)^a 
12^SJSHuaS-»i:. M«J6^SlfrS^gP3 2lcia^Sit 

^T.:^cfea^J^-&)S®S§^J^p°piO^^B(ct9>§ htzt^^h 

tmz. m.m:cr>^msiMiizk'^xMmcm^¥i-^^t 

hi.o\iZ^j:-r>X^^h. 

[00341 ^ffi<r>*>. mMt»iUm>3 3*^^>^ft$tL 

j^-v mm w.n»^wwt^3 2 ttg^^n 
t:m^^ %y'/tmmtm.f^9-y>>z^'>x. m 

46x'jyn3tcJ:0 ^ffi)^ 1 2 S:M^# ORSfiS^ 
Xim^^. ftS-ftB^p°pS:^MJia5O*>4>]iX0a 

:?-i:*:-;M-xS:fi6oT^i6:)32:lli$-<i:l. h/^l^ 
[0035] 

{mm) mm^mfx^mmmzmmizmmh 

tK i?-WmiZ.ttt:>(r>%mm^zi: '5H'o-toSfflS:BRS 
^h{><r)X'\itcy-^. 

[0036] [|liil««|l]JS3 0 0mm, «l2 10m 
m. 5 0 mm. JfS 3mm^7)^4^^0Sf^*^^#^>i^|, 
v-xT-x-yi^flljtcO^^ffiVV i-fl9 600MP 

a ( 2 0 0 1 ) <r)m.nit>i]iM'fxm^.A'& smmi^ 

m-ioy^W^^x^ r-9-^3 7'y^MX4 0j ) ^ftf 
ttJfig;}^U;t. c:c^^offlBiaS{i2 5 0X:, i^^\t 
9 0iCT'S>-5:/i. ClOffiBI^OJ^aiB^^S: 2 OS-^BXo 

/c. dot #^iiifi«gnTiaffi^{«<? 1 0 o'cx'h-^ 

tc. -ecof*. ifeSS:! . 5mm^#. ^2{CieiiO90 
•CWy;l'-fti^ia7&'C0«SS'JA^ 11. 8MPa(12 
Okgf/cm2 ) coTT'l 2 c ciiAt^. feS^PJO 
aAtcSt;tB#S(i2 . 5#T-3b-5 7t. mSffJaA^T 
0. im*l®SS*^^g84&L. l#*>(tTl 960MP 
a ( 2 0 t ) tX-mm^^L. 1 2 Of^Wi^mLfzmz^ 
S$:^v^T^p°pS:K 0 til LJt. ^p°pli{i^ffl(^)P$ 
^ 1 0 0 /X m«omLJt^*^mSilTfc 0 . fei>. • 
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[00 371 [mm2}mmmix'mit:^t:i$. 

V\ mW.mibmmi,Zff2 9 40 0MPa OOO 

t ) os^*^:^?: WT^'J r 5 mm {^^mmm 

mSA ruBE-?->foyPA10 1 3Bj ) SrStJii^ 
Lt:. C<^^ffliijaS»±2 5 O-C. :&SiaSJi 1 2 0 
•CT-S>-5>^c. ::(?5^ii^J^?#a]Sf^Sr2 0#IX->7t, 

c: t § fflfitB«Bn°D^®jas{i*<j 1 4 0 -cx-h r,tz. 

<r>Ut.±^^l- 5mm^#. S2iESiWl 2 0'C<^^ 
ff)^'fV{mWi8^<r>Wm\B SrlO. SMPadlG 
k g f /c in2 ) COTX' 1 2 c c t^t. WMM(7)ri 
X<,z^Lti^ii2fpX'h'itz. teSSiJaA^73&1* 
^«Si^)$-raS&L, *<;3#*(tT 1 9 6 OMP a ( 2 0 

t)tx'mm>^L. i2o^mmifzmz±mt:m^^ 
umcomitLfcmmam^^tixti*). T)i'S.mm<o^ 



[00 381 [it«^l] ^fi^JlfcH-^^^ 

mimibm-^^zxff'>fz. ^(^titz^mM&iz 

[00391 [ifcl!MW2] ^0<2t|nI-O^, iSje 

0. 5^±if.i, wj^Him^mitn-^mzx'if 

S '^x/U H 7 >f yfc J: l/feA 7*5^ L . i^-=5r«Sj£ 

[00401 
[^21 





A 


B 


C 


D 




10-0 




16.0 




'^U^'VTi^'J U- (2) 




55.0 




54'. 0 




20.0 




16.0 








•15.0 




36.0 




24.0 




22.0 






45.0 




45.0 








3.0 














8.0 




0.5 


l.O 


0.5 


0.8 






l.O 






-f-j? kf'^ 1 1 3 0 




0.5 








0.5 


0-5 


0-1 


0.2 




0.5 




1.5 


0.2 




0.5 


0.5 




0.8 



■Jl'i'Vrj^'J P- (1) :MW=2.500 
'•j\'9>T^n l-*';:S'-7- (2) :MW=6,500 
3^sK*->Ti^'JV'-h*V3'T- :MW=540 



[004 11 

xm^ a J; -ifwrnm^m^*' 1 x-m 

[@i 1 iFmnn^m^zgkhh^nmm^wn 

^wmmiX'hh. 

[02101 i,z7h-f±mmLm3^^im^^xm.m 



h. 

[03 1 0 1 ic^f ^ai*ims«»ga5:fflv>T^^j 

1. 2^c:*•r^5r^T^J®^^0SiBI*^/aM#Oi^-^• 

[^?-^c7)iJ^Bfl] 
10 mmifmm. 
1 1 sss 

1 2 ■srsjis 

13 SMi'Ji/'Jy^^ 

14 :J'^P7H 
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15 

16. Xhn-^'-b>~t^ 

17 mmm-ty-t 

18 mUif>:h-^y^ 

2 0 Minmm. 

21 X^' U a 

2 2 >'N'WU 

2 3 ifiE*-:? 

24 Itttiv-U^-rJ^ 

2 5 

2 6 yxju 

2 7 waiffl^f-'-K>''^;i'7' 

3 0 mnit 



3 1 mi&w^im 

3 2 Sl$i^>^^^ 

3 3 mibum^ 

3 5 aAissjfflias 

3 8 MUl^liP^ 

5 0 

5 1 

5 2 ^il^ 

5 3 ^^^br-f 

5 4 

5 5 SSfflaA« 

100 ^mm.mm 




I 0 : 
1 7 :E!Hfii:V# 
>0 



2T -.wmffltr-irrtAr 

3 I : 
St:I 

a* il 



3 s : sMam» 

98:MIBmU9 
S4 :Utt>'» 
100: 



[112] 
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a2)m^ lu* mm 

S*n»WN«r|fH.'y«i*ByR878#«!L 



(72) ^BM ISIJI fiitt 
(72)f|BB# /J^ff WHS 

F:J'-A(##) 4F206 ADll AG03 JA07 JB22 JB23 
JMll JN12 JN33 JQ81 



